Chemotherapy and chemosensitization of transgenic mice which express the human multidrug resistance gene in bone marrow: efficacy, potency, and toxicity.
A common form of multidrug resistance in human cancer results from expression of the MDR1 gene which encodes a plasma membrane energy-dependent multidrug efflux pump. We have engineered transgenic mice which express this multidrug transporter in their bone marrow cells and demonstrated that peripheral WBC of these animals provide a rapid and reliable system for assessing the bioactivity of agents that reverse multidrug resistance. Immunocytochemical analysis of bone marrow smears suggests that the activation of the MDR1 transgene has probably occurred at a very early stage of bone marrow differentiation since most bone marrow cells express the transporter. Expression of this transgene in bone marrow produces about 10-fold resistance to leukopenia induced by taxol compared to normal bone marrow. Chemosensitization of MDR1 mice to daunomycin and taxol, measured by a fall in WBC, is detectable at a dose as low as 0.01 mg/kg R-verapamil. A dose of 0.5 mg/kg R-verapamil reduces the WBC by nearly 50%. Chemosensitization of MDR-transgenic mice with 5 mg/kg R-verapamil, which is highly effective in reversing MDR and readily tolerated by mice, necessitates a reduction of the maximum tolerated dose of most chemotherapeutic agents by only 20%. In addition, detailed histopathological examination shows that treatment of mice with chemotherapeutic drugs and R-verapamil does not change the organ-related toxicity pattern but only moderately accentuates inherent toxic side effects of the chemotherapeutic agents. We conclude that MDR1-transgenic mice represent a valid model for evaluating efficacy, potency, and toxicity associated with chemotherapy and chemosensitization of multidrug-resistant cells in animals.